of complex diseases is limited, several chromosomal sites of gene localization have often been reported. We discuss a rare association of Turner syndrome with both NeuroÞ bromatosis type I and Tuberous Sclerosis.
Case Report
A 20-year-old Turner syndrome (TS) patient with NeuroÞ bromatosis 1 (NF1) and Tuberous sclerosis complex (TSC) was apparently normal till Þ ve years of age. She later started developing small skin lesions of the size of pin head over the face which gradually increased in size and number. There was also a swelling over the left forearm, about the size of a marble, which gradually increased to attain the size as shown in Figure 1a . The developmental milestones were within normal limits and the patient had attained menarche at 12 years of age with regular menstrual cycles with no history of seizures. Pedigree analysis revealed that the elder brother of the proband in the family also suffered from Tuberous Sclerosis without the manifestation of NeuroÞ bromatosis or any other genetic disorders. We hypothesize that these associations could be due to new independent mutations and also increased maternal and paternal age in a pre-disposition of Turner syndrome.
spontaneous breast development and a small percentage may have menstrual periods. Pregnancies have been reported for spontaneously menstruating patients. [3] The patient studied had also shown menstruation regularly with normal breast development, normal uterus and ovaries in pelvic ultrasound.
Chromosomal analysis of the proband was carried out on peripheral blood lymphocyte culture by using the standard protocol of Seabright. Pedigree of the proband family revealed that there was no parental consanguinity [ Figure 3 ]. At the conception of the proband, the ages of the mother and father were 45 and 50 years respectively. There was no history of miscarriage or birth defects but her elder brother also had similar skin lesions over the face, which appeared at the age of seven years with Adenoma Sebaceum, Shagreen patch revealed the appearance of TSC.
Discussion
There are cases reported on the association with NF 1 and TS. [5] and also NF 1 with TSC. [6] However, the association of NF 1, TSC and Turner Syndrome has not been reported so for to our knowledge. It is well known that NF1 and TSC are autosomal, dominant diseases.
In our study, none of the parents and grandparents of The possible risk factors for Turner syndrome could be increased maternal and paternal age. [7] As the woman age advances, the reproductive system exhibit changes like accumulation of environmental damage, reduced efÞ ciency of DNA repair, increased genomic instability, genetic factors, hormonal inß uences, suppressed apoptosis, or decreased effectiveness of antioxidants and micronutrients.
This leads to a sub-optimal resumption of Meiosis I
and Meiosis II, a change in ovarian functioning due to sub-optimal degradation of uterine environment, which are needed for proper meiotic segregation in the germ cells. [8, 9] The elucidation of genetic risk factors for complex diseases will allow development of susceptibility testing for disease prediction. [10] Unlike prediction of genetic risk in most "single gene" diseases prediction in complex disease will usually be probabilistic by providing a range of risks. Such testing will be particularly important for high risk individuals to prevent by diet, drugs, and/or lifestyle changes which will reduce the risk of these diseases.
